While the small sticking coefficient for molecular hydrogen on the Si (001) [3, 4]. Kolasinski et al. [4] have carried out detailed measurements of the sticking coefficient of Dq on Si(001) using molecular beam techniques.
. Of course this potential may additionally depend on the remaining four molecular coordinates [i.e., the position of the center of mass of the molecule along the surface (X, I'), and the azimuthal and polar orientation of the molecular axis], however, this does not alter the basic assumption behind this potential, namely, that there are no surface atomic degrees offreedom, i.e. , the surface atomic geometry is frozen. Therefore, the trajectories for adsorption and desorption are connected by time reversal, and, consequently, the height of the adsorption energy barrier measured in either an adsorption or a desorption experiment has to be the same.
However, recent experimental results for H2/Si(001) have revealed a puzzling apparent contradiction to the principle of microscopic reversibility [3, 4] : On the one hand, the small sticking coefficient of molecular hydrogen on Si(001) requires that there is a substantial energy barrier of dissociative adsorption. On the other hand, no such barrier is found in associative desorption experiments: Kolasinski et al. [3] [3, 4] . Kolasinski et al. [4] have carried out detailed measurements of the sticking coefficient of Dq on Si(001) using molecular beam techniques.
They found an increase of the sticking probability both with nozzle temperature (i.e., with the energy of the impinging molecules) and with surface temperature.
The increased sticking coefficient for fast molecules demonstrates that the dissociative adsorption of hydrogen on Si (001) Fig. 2 . The optimum desorption path is asymmetric, and at the transition geometry (see also Fig. 1 Kolasinski et al. [3, 4] After completion of our work we received a preprint of Kratzer et al. [26] . Their density-functional calculations are very similar to ours and yield a desorption pathway in close agreement to that discussed above. Their calculated energy of the transition geometry is slightly higher (0.5 instead of 0.3 eV), which might be due to their smaller supercell.
They assume a (1 X 2) periodicity of the surface.
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